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Field of ttift Tiix,/».fjf^ 

ms inv^ation relates to a method of ,ro^, ^^^^ ^ 
withaaubstantiallylaminarconstruction. 

Sevievy of the, Art Ktio^ti tnAeABBlicaaagl 

Can^siten^terialshavefound great a^^^^^^^ 

ab,l«y to combine high .^g«. complex 3^ 

One particular class of composite n«terials to whiVh 

relates ,.o«, «u . "aienais. to which this cmrent invention 

2^ " oo^i^ . ^ 
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"° ■^'-^ P»P»ie, of a. fite. „. . „ 

Thi. design requirement has led to a number oft T T ^^-^'^^ristics. 
^ 1. . number of technical solutions which w,'n 

.The class of composite materials to which tWo • 

auooinore to resin mihe composite and the ai^r^T«^*«, ^ . 



^ * * PCT/GB 2003 / 0 0 4 2 3 ; 

wo 2004/030897 W 

^ • PCT/GB2003/004232 

PProacnes that have been Ufsed, as follows: 
Sheets of febric made from fee reamt«rf fiK,. 

«i one .iiroction - or woven, with . • ™ '■'^ ""Ik «>« fibres nrniing 
«f wood 71,0 weave of ^Tk °" '^^ " •°«°»»» -"^ to a. 

b=.ow. 1W..Hsn,..„,!LT^*"^°"'*'°'«^'°^<^-bed 

to be ™„ ,:::rzir — - ^e 

"uy aistnbnted amongst the fibres. 
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Problems arise, however, when a homogenous consfn,.H« - 

strength Bn^ ■ construction is required, and the 

strength and stiffiiess m a manufactur«l article needs to be isotropic (i e not 

var3.„gwi^ direction), atleastwi^respeot to themaiorspatia,.^^^^^^^ 
a^aumWofsuchsheetstocreatetherequired^^^^ 

an mterlaminar weakness. Interlaminar feil^e at,rl ^.i • « • 
o^rr,.,.^ • , . ™° delammation significantiv 

compromise a laminate's structural integrity and Tv^fi.™ . S« canny 

faiWm,.H f I^fonnance, and is a common 

failure mode for composite mat^als constructed in this mamier. 

Bachplyoffebricisanisotropicintermsofitsplanarmechanicalprop^^ So 

1 ™ " '^"^-^^ ^ ofT. ^' 

^.buttheprohlemofinterlaminardi^erencesareinher^^ 
^Z^T - coll 
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Of fi^ p„ee™« »us« „f ^ ^ „ ^ 

distorted in ais process. are 
>^^-»r^ ^ndc ,f ,.v« ^^^^^ 

tiian witii pre-impregnafed febric. 
by of p»-M,p„gMed iimii™,aoma or wove, fitofc. 

B^<i«n CiioniiM Whr. ■■■ H -^i^'-r "mi [ 

Of p„.ecfive he,™.. ^..^.^ ^ ^ 

confound „ «d. p^i„,p„^.^ ^ « 

<o b. „g„,fic»ay ™™ ^ 
T»» P»»o. 
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^vo^able .echaa^cal properties in tenns of strength and sti^ess, and is 
significantly less prone to dc>.laniination failure. 

m jae broadest definition of the invention, there is provided a method of 
producmg a laminate conqjiising the following steps: 

(a) Forming patches fion. a substantially unidirectional fibric, treated with a 



resm 



(b) Substantially randomising the orientation of said patches 

(c) Distributing aplurality of saidpatches in layer, around a former 

(d) Causing said layers of patches to ^algamate by means of activation of 
the resin treatment 

2^«^y pa^es in („, . 

^'y. in of definia™, ^ 

pa.«be. have - «^ ^ ^ 

flie layer formed in step (c). " w oi 

M». prefaabl,, i„ any of „e dettdon. of ^ ^ ^ , 
mnlBplicty of paKh shapes «Kl/or»i2M is a„pJoy«l 

wia-n soope .f *o inv««on. is a of p^^nein^ . ianuna^ 

as daseHbe. i^n. „i^ .o and as i,h«««, by an, 

app»pna» combn«6on of lie accon,pa„yi.g dewing,. 
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Brief D».r.r,p«^»^ ^f^^ T>r,nviii),,i 
Rg.r. 6 . 4.,^ ^ ^^^^ _ 

B»8mpiion ..f ih« Prrffn-Tl Rn'-ndiiiiiiK 

uffBcuon only, ft is commonly understood in the art th.f i. 

«.y have , ^ »^ o, -^o™, 
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preferable that the unidirectional fabric used in th. .u . . 

. ^^*^^^e^od of manufacture nf^fi,** 

sliapes. The patches 3 arp fiv? 
"HtaUy patch. 5 a» conveyed ^ ft, , 
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The Shape and Size of the patches used tn f«r.„ *!. 

s lu me memod of this invention. This view i 
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<m».««d o, . „ ^ ^ ^^^^ " 

WW a» „ ^ ^ . ^ J 

« c« P„„f*e«.ch..»,ftt.„»^^^ I,„«,bo.„tedfl». 
»n.d.. tte todiSonrf J, j_ ^ ^^^^^ 

^. part ■„ ta^^ved cbara«eriae, of to c„^. Tl, ^ 
a.ch.^=-.=v.„»« pa,«h.» aervo «, p„v». detantaa™. ..d to .p«„, 
tbroughout the staicture of the composite. 

Th. tav«ta i, d.fi„ed in a.. ^, ^ 

W-uec^o^ 6taio» is »xtas„od ^ ,„o»^aaa ^Hca i. „Moh „„., of d» 
«b«> «. aligp^i in «a«,«i.By to dir«*„^ 

«g „ otor di^odo™ „id, to ia^io- of lold,„g to pn^ ^ 
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position. Typically, in the art. than 75% of the fibre, are ali«,«l • 

substantially the samedirection. ^^^res are ahgned ,n 

tenn 'Tenner'- is unde^tood to be any n„«„s of causing the spatial 

assooialon of patches The Mm. « ■ , . "e spatial 

»fe™) ,„ P »«• tan. fcnnar ibcIbIos, the»ftre, means oommonlv 

curves, nete^fo^alsoi^,^.,.,,^^^^ 

bmdmg the fihres of fl,. feh^, of aeSv^.-.,. ^ JJ°^ 

.o,»eMche.t„aia«„.,ea.a,^i,,^^^^^^;» 

Ptod-cea aco^di,^ ,„ a. ^ „f 
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